A An ne et tt ta a L La as se ek k--B Ba al l 1 1 , , D Da am mi ia an n Z Zi ia aj ja a 2 2 , , K Kr rz zy ys sz zt to of f Z Zi ia aj ja a A b s t r a c t Cardiovascular diseases are the leading cause of stroke. We present a 45-year-old woman with left hemisphere stroke, in which two sources of cerebral embolism were detected: atrial fibrillation and stenosis of intracranial part of left internal carotid artery. Oral anticoagulant therapy was used. The patient was qualified for intracranial revascularization. During anticoagulant therapy iatrogenic bleeding and then left hemisphere stroke occurred. Ultimately, the stent was implanted into the intracranial part of the internal carotid artery. Due to atrial fibrillation the patient is qualified for percutaneous closure of the left atrial appendage.
Introduction
Atherosclerosis of the carotid and vertebral arteries and heart diseases are responsible for over 50% of all ischemic strokes [1, 2] . Their role may be even more significant in view of the fact that in approximately 20% of strokes it is impossible to clearly define the cause of the incident [3, 4] . Atrial fibrillation (AF) increases the risk of stroke around 5-fold especially in the elderly and in women [5] [6] [7] . Female sex is a negative factor in the CHA 2 DS 2 VaSc scale used to determine the annual risk of stroke in patients with atrial fibrillation. Stroke prevention is the main goal of treatment in patients with atrial fibrillation due to the fact that cerebrovascular incidents account for approximately 90% of complications of this arrhythmia. In patients with AF it is recommended to use oral anticoagulants (OAC) after taking into account the risk of iatrogenic bleeding according to the HASBLED scale.
Arterial stenosis leading to arterio-arterial thrombi and hemodynamic insufficiency of the intracranial circulation occur less often in women than in men. Women are also less likely to benefit from endovascular treatment in the secondary prevention of stroke and therefore this treatment is less frequently considered in this group of patients after consideration of other potential risk factors of stroke. Epidemiologic data show that a cardiogenic mechanism is the main cause of ischemic stroke in women [8, 9] .
Aim
We present a case of a young woman with stroke of the left hemisphere of the brain. She was also diagnosed with atrial fibrillation and > 70% stenosis of the cavernous part of the left internal carotid artery over a distance of 7 mm. The secondary prevention of stroke included OAC. The patient was initially qualified for intracranial revascularization. Further clinical course of the patient has prompted us to modify the management regarding both the antithrombotic treatment and the arterial stenosis.
Case report
A 45-year-old female patient was admitted to the Department of Neurology due to sudden onset of speech distur-bance and weakness of right limbs. The physical examination revealed mixed aphasia and right-hand hemiparesis (6 points on the National Institutes of Health and Stroke Scale -NIHSS). The patient had a 3-month history of transient right upper extremities weakness with no other medical history. Computed tomography (CT) performed on the 1 st day did not reveal any changes. Intravenous thrombolysis was used to treat the acute stroke with rapid cessation of neurological symptoms. A control CT scan performed on the 2 nd day of stroke demonstrated the presence of an acute ischemic focus in the left hemisphere. The diagnosis of the causes of stroke revealed paroxysmal atrial fibrillation and left internal carotid artery stenosis (> 70% over a distance of 7 mm in the cavernous part). Besides that, there were no significant changes in laboratory results including the assessment of antinuclear and anticardiolipin antibodies, antithrombin III, protein C and S, coagulation parameters, glycemia, lipid profile as well as hepatic and renal parameters. There were also no abnormalities on transesophageal echocardiography and on angiography of the aortic arch, of the other carotid arteries and of the cerebral arteries. The secondary stroke prevention included rivaroxaban 20 mg/day (CHA 2 DS 2 VaSc 4 points, HASBLED 2 points). Stent implantation into the stenosed carotid artery was planned in 4 weeks time. Eventually the date of endovascular treatment was deferred at the patient's request for non-medical reasons. Three months after the stroke and after initiation of OAC the patient suffered from vaginal bleeding, which was accompanied by speech disturbances caused by another incident of stroke of the left hemisphere confirmed by CT scan of the brain. The patient was re-hospitalized in the Stroke Unit (4 points on the NIHSS scale), where due to anemia she received 2 units of packed red bloods. The OAC was discontinued and treatment with aspirin in modified doses was started (finally 100 mg/day). The consulting gynecologist suggested an iatrogenic cause of bleeding. The neurologic status of the patient improved, but motor aphasia persisted, which significantly influenced the verbal contact with the patient. In the 3 rd week after the second stroke, with stabilization of the general condition and normalization of morphology, the patient underwent stent implantation into the intracranial part of the left internal carotid artery. Arterial access was obtained through the right femoral artery. The area was locally anesthetized with 0.5% lignocaine solution, a 6 F 11 cm long sheath was introduced and 5000 IU of unfractionated heparin was administered. The common carotid artery was engaged with a 0.35 F hydrophilic guidewire and VTK type 5 F 110 cm long catheter. To achieve stable access the 6 F 11 cm long sheath was subsequently changed for a 90 cm long one. The site of stenosis and its degree were assessed in detail on fluoroscopy after administration of contrast medium (Figure 1 ). The site of stenosis was accessed with a 0.014˝ (300 cm long) guidewire, which was further introduced distally to the stenosis using a VER 4 F catheter (130 cm long). This was followed by the introduction and dilation of the Omega Monorail 3 × 20 mm stent at the site of the lesion. Because of the persisting stenosis and inadequate stent expansion a 2 × 20 mm balloon was used to improve the patency of the artery (Figure 2 ). Continuous infusion of heparin (20 000 IU/24 h) under aPTT control was used during the first day after the procedure. The patient was discharged on the 3 rd day after stent implantation in a neurological condition similar to the one present during admission to the hospital. She also received dual antiplatelet therapy (clopidogrel and aspirin 75 mg/day). She remains under neurologic, cardiologic and surgical follow-up. Because of the presence of atrial fibrillation and history of antithrombotic treatment complications the patient is considered for percutaneous closure of the left atrial appendage (LAA) for prevention of cardiogenic stroke.
Discussion
The embolic mechanism of stroke was suspected in the presented case. It is difficult to determine whether the first F Fi ig g. . 1 1. . Left internal carotid artery stenosis (cavernous part) F Fi ig g. . 2 2. . Stent implanted in cavernous part of left internal carotid artery incident more likely had cardio-embolic or arterio-arterial origin. The left hemisphere of the brain is more often affected by ischemia, including in patients without significantly disturbed patency of the supplying arteries. It should be noted, however, that the presence of recurrent right upper extremity weakness in the period preceding stroke is equivalent to transient ischemic attacks of the left hemisphere of the brain. These homogeneous symptoms suggest the pathogenic role of carotid artery stenosis. However, the presence of atrial fibrillation might have been an independent source of cerebral embolism. Images of cerebral structures on CT did not reveal the presence of multifocal changes in the localization typical for cardiogenic origin, which however does not exclude this possibility. The course of the first stroke was favorable. Because of the annual risk of recurrent stroke (4% according to the CHA 2 DS 2 VaSc score) and moderate risk of iatrogenic bleeding the therapy with OAC was initiated. Because of lack of overt risk factors of atherosclerosis, an atypical localization of arterial stenosis and the presence of an isolated lesion without other clinical and ultrasound signs of atherosclerosis, which has raised concerns regarding the atherogenic character of the stenosis, the patient has been cautiously qualified for endovascular treatment. The frequency of hemodynamically significant arterial stenosis in the intracranial area is estimated to be 8-9% of all cases of stroke [10] . It mostly involves patients with generalized atherosclerosis. An inflammatory origin of carotid artery stenosis or fibro-muscular dysplasia was also taken into consideration in the present case. The second stroke occurred during vaginal bleeding, which according to the consulting gynecologist had an iatrogenic character. Anemia was undoubtedly an additional parameter (independent of hemodynamic parameters) worsening the perfusion of the left hemisphere of the brain. In view of the ineffectiveness of the existing secondary prevention of stroke and its side effects the patient was referred for revascularization of the intracranial part of the carotid artery, which was performed in the 3 rd week of the second ischemic stroke. The primary objective of this procedure was to improve the blood supply to the left hemisphere of the brain and to minimize the risk of subsequent ischemic strokes. The function of speech did not improve in the short term after the procedure. However, given the young age of the patient, the compensatory capabilities of the brain and improvement of hemodynamic parameters of the left hemisphere of the brain after the procedure, it is possible that speech disorders will attenuate in time.
Neurovascular procedures in patients with ischemic stroke have been a subject of individual reports and a few prospective studies [11] [12] [13] [14] . Their results led to formulation of recommendations for such treatment in patients with symptomatic stenosis of intracranial arteries > 70% (class IIb, level of evidence C). The most serious complications of intracranial revascularization in the first 30 days include stroke and death observed in 4.5-6.6% of patients [11, 13] .
The clinical course of the presented patient during the first month after endovascular intervention was successful. The patient is on dual antiplatelet therapy. Speech therapy is being conducted. Due to the risk of cardiogenic cerebral embolism in the course of atrial fibrillation, closure of the left atrial appendage is considered in the later stage. The past experience with the use of OAC in the patient indicates insufficient efficacy and serious side effects of this form of therapy. Left atrial appendage occlusion would allow the most frequent locus of thrombus formation in the heart to be eliminated and antiplatelet monotherapy to be maintained in the secondary prevention of stroke.
In conclusion, it should be noted that the presented patient with ischemic stroke had two sources of cerebral embolism posing a serious risk of recurrent cerebral ischemia: atrial fibrillation and stenosis in the cavernous segment of the internal carotid artery. The pharmacological control of cardiogenic embolism proved insufficient and was complicated by iatrogenic bleeding. The decision to revascularize the intracranial part of the carotid artery to prevent subsequent strokes of the left hemisphere of the brain was taken by a team of physicians.
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